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Dear users,

Thank you for choosing SingularXYZ X1 GNSS Receiver. We recommend that you spend some
time reading this User Manual in order to have a full understand of this product and get
started easily.

Please read the following important factors carefully.

*RTK rover (Network Rover mode): The X1 can be used as a GNSS RTK rover. In this mode, you
need to get the RTK corrections via internet (2/3/4G) in NTRIP protocol.

*RTK rover (UHF/radio rover mode): The X1 can be used as a RTK rover with the UHF mode
suppose you have the existing base which can work with the radio protocols that the X1
supports.

*RTK Base station mode: You can setup the X1 as the base and stream the correction data via
UHF. The X1 supports most common UHF/radio protocols in the market.

eStatic mode: The X1 can be used as static mode to collect GNSS raw data for post processing.

The receiver contains integral Bluetooth wireless technology and UHF. Regulations
regarding the use of the datalink vary greatly from country to country. In some countries,
the unit can be used without obtaining an end-user license. But in some countries the
administrative permissions are required. For license information, please consult your local

dealer.

If you have any question and can't find the answer in this manual, please contact your local
dealer from which you purchased the X1 receiver. Alternatively, request technical support
from SingularXYZ .

Website: www.singularxyz.com or technical support email: support@singularxyz.com. Your

feedback about this Guide will help us to improve it with future revisions.

SingularXYZ Intelligent Technology Ltd.

Room 211, Floor 2, Building A, No. 599 Gaojing Road, 201702 Shanghai, China
Tel: +86-21-60835489

Fax: +86-21-60835497

Website: https://www.singularxyz.com

E-mail: singularxyz@singularxyz.com
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©2024 SingularXYZ Intelligent Technology Ltd. All rights reserved. SingularXYZ is the official
trademark of SingularXYZ Intelligent Technology Ltd., registered in People’s Republic of
China, EU, USA and Canada.

This is the V1.0 (Sep, 2023) revision of the X1 GNSS Receiver User Guide. It can not be copiedor
translated into any language without the written permission of SingularXYZ.

The receiver can withstand the rough treatment that typically occurs in the field. However, the
receiver is high-precision electronic equipment and should be treated with reasonable care.

SingularXYZ® X1 GNSS receivers comply with the limits for a Class B digital device, pursuant to
the Part 15 of the FCC rules when it is used in the Portable Mode.

Operation is subject to the following two conditions:

(1) This device may not cause harmful interference;

(2) It must accept any interference received, including interference that may cause
undesired operation.

If you have any question and can't find the answer in this manual, please contact your local
dealer from which you purchased the X1 receiver. Alternatively, request technical support
from SingularXYZ .

Website: www.singularxyz.com or technical support email: support@singularxyz.com. Your

feedback about this Guide will help us to improve it with future revisions.

Before using the receiver, please make sure that you have read and understood this User Guide,
as well as the safety requirements.

= Connect your devices strictly based on this User Guide

= |nstall the GNSS receiver in a location that minimizes vibration and moisture
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= Avoid falling to ground, or colliding with otheritems

= Do not rotate 7-pin Lemo port

= Do not cover the radio, keep a sound ventilation environment

< Toreduce radiation, please keep above 2 meters away from the radio station
= Take lighting protection measures when installing antennas

= Change the cable if damaged

The receiver can withstand the rough treatment that typically occurs in the field. However,
the receiver is high-precision electronic equipment and should be treated with reasonable

care.

An absence of specific alerts does not mean that there are no safety risks involved. A
Warningor Caution information is intended to minimize the risk of personal injury and/or
damageto the equipment.

WARNING- A Warning alerts you to a potential risk of serious injury to your person and/or
damage to the equipment, because of improper operations or wrong settings of the equipment.

CAUTION- A Caution alerts you to a possible risk of damage to the equipment and/or data loss.

SingularXYZ does not warranty devices damage because of force majeure (lighting, high
voltage or collision).
SingularXYZ does not warranty the disassembleddevices.
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The SingularXYZ X1-Series (hereinafter X1) GNSS Receiver User Guide is aimed to help
you get familiar with the X1 receiver and start your project effectively. We highly
recommend you to read this manual before surveying, even you have used other
GNSS RTK receivers before.

With high precision GNSS module inside, X1 GNSS receiver can be applied in RTK
mode with all GNSS constellations. X1 receiver has ultra-small size and strong anti-
interference ability to make it possible to work even in harsh environments. It is the
ideal RTK/GNSS product for surveyors.

Currently, there are three types of receivers in the X1 series: X1 Lite, X1 Standard,
and X1Pro,and the following are the features that have been reduced or added in
comparison to X1.

X1 Lite: Compared to the X1, the X1 Lite receiver does not have a SIM card slot,
which means it does not support Device Internet mode.

X1 Pro: Compared to the X1, the X1 Pro receiver is equipped with color LED display,
which clearly shows the receiver operating status.

The SingularXYZ X1 GNSS Receiver key features:

e  Ultra small and super light

e Size: ®133.5 mm x 67 mm

e Weight: 870 g

e 1408 channels of simultaneously tracked satellite signals
e  Fast charging via Type-C interface

e  (Cable-free Bluetooth wireless technology
e  LCD Display with easy configure functions
e |P68 waterproof

e  Full base/rover interoperability

® Integrated IMU sensor

® Long distance range radio module

e Integrated 4G module (exclude X1 Lite), support Ntrip and TCP
protocols
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This section provides overall X1 receiver packing list, including basic supplies and
customized kits based on your requirements.

Slandarad
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This chapter provides general information on environmental requirements, setup,
power supply and connection of the X1 receiver.

To keep the receiver with a reliable performance, it is better to use the receiver in
safe environmental conditions:

® Operating temperature: -40°C to +65°C
® Storage temperature: -55°C to +85°C

® QOut of corrosive fluids and gases

® \With a clear view of sky

Receiver front panel contains 4 indicator LEDs, Function button and Power button.

Sstullite Tracking b * Correction Data Indicator
Indicator: Flush N tmeas Flash when TXRX

every 54, N- Num of

raching satslites

Statsc & Network Indicator

N lureson (For X1 Pr OF 2%y CoNBgurabon (ordy for X |
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Indicators

ﬁ Satellite Tracking

Indicator

Static & Metwork

Indicator

Function Button

fiel) Correction Data
I Indicator
@ Pawer Indicator

0

Power Button

2.3 Lower housing

Drescription

Flash N times every 53
M: Mumber of tracking satellites

Yellow light flashes: recording static data

Press twice in sucoession to start/stop
static data recording

Flazh when TX/RX correction data

Red light on: receiver on

Red light flashes: power < 10%
Green light flashes: charging
Gresen Iig Rt o Full:,r i:h.:lrgl:lj

Long press to turn on'off the receiver

Receiver lower housing contains a serial port, USB port, UHF radio antenna

connector and one sim card slot.

Type-LC Imartace for charging e
and data download

2.4 Power supply

2.4.1 Battery

- * NFC Connacton

* TNC Connector: For
UNF Antanna

« S Card Slol

» T-pn Lomo RSZ3T
Seral Port

The receiver is equipped with internal batteries.
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* 6700 mAh, over 20 hours working time
*  Fast charge of 2.5 hours charging time (when using a 100W fast charging
charger)

The receiver is connected to an external power supply through a lemo to RS232
cable, and make sure that the red alligator clip is connected to the positive of
external power supply, black one to negative. Over- voltage function cannot protect
your X1 receiver if reverse connection. (These two cables are optional. If needed,
please communicate with the sales to confirm before placing an order.)

+

Tip: The power consumption will be increasing if the base station transmits correction data
through internal UHF in the RTK mode; therefore, we strongly suggest using external
power (9-28 volt DC) for the base station.
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This chapter describes how to conduct static survey through X1 receiver and
SingularXYZ Converter software. For static survey, X1 supports 2 data formats: XYZ,
Rinex. SingularXYZ binary format(*.XYZ) is a raw observation data format and you can
convert it to RINEX format via SingularXYZ Converter Software. (Contact SingularXYZ
support team for the tool).

If you need post-processing software, please contact the support email at
<support@singularxyz.com> for assistance.

Static survey is mainly used for the control survey. To reach millimeter accuracy,
follow as below:
e At least 3 GNSS receivers are required to form a stable triangulation network.

It is better to set Data Log Session as manual on the known point.

Power off the receiver before moving to other observation site.

e For the convenience of post-process static observation raw data, record the
station name, receiver SN, antenna height, start and end time for each
observation site.

Tip: You can start recording static data in the front panel by double-pressing the function
button, it’s convenient for you.

The following steps give an example of static survey.

1. Go to Device >> Static and collect points. Choose the Record mode, there are
two record modes and they can record static data at the same time.
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Communics Fover Base
non

Device Static and Com Settings
Information collect pointa

Device Inspection  Device Settings
Activation eccucy

Suvey Tooks

2. Option Settings interface : Input Record name and Point name. Set the
Collection Interval, Observation Time and Data Format.

Repord nairs mECT
Point ngme 4 i 4
Collecton inberval s
Obcssryation Tims 1 e
Datw Farmat T
Lo Fescoed f !
&utn Fecand Statie Data ()

Rapont Speace 300

3. Turn on/off the Loop Record according to you needs. If this option is opened,
receiver will delete the earliest recorded data to keep recording when the
record space is full.
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Recond mode

Repand nairs

Point mgme

Collection interval

sy alion Tims

Oata Farmal

%

1 Feset

T

Lo Hscoed

Ajitn Resnind State Data

Rapoii] Space

4. Turn on/off the Auto Record Static according to you needs. If this option is

opened, the receiver automatically records static data after it is power on.

5. Set the Record Space in the end(unit:MB). It will limit the amount of data that

receiver record.

Repard nairs

Point mame

Collection interval

sy alion Tims

Oata Farmal

Ly iscewd

Ajitn Resnind Statee Data

%

1 Feset

T

Rapaii Space
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Recond mode Recoed!

Repord nairs WEC
Foint rumme -
Collection inberval L}
Oy lion Tims 1 Feieed
Data Farmat W
L s :['_ i
&jitn Fecnind Statis Data i:f'
Rapard Space 3000

6. Click start to static survey.

Repord naime REC
Hoint rmme -
Collection inberval %
Oy aliom Tirs 1 i
Dat Farmat T
Lcasgy Mmoo f_ i
&yin Hecond Statie Detn i::'
Recont Space ELEL]

The raw observation data is saved in internal memory of X1 receiver, when
connected with PC via TYPE-C cable, the X1 receiver can work as a USB Flash Disk —
SingularXYZ_DISK, which means you can copy the static data to PC directly.
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WEE) » 1-RECT » 2023293

TRZIEOO05 29303308, XY T
1BZIEDOO0S 2930344 XYL
1B23IE0005 29 30345 . KY L
VB FECHHIS 93U 4 Y L
1 B2 IEOO0529 30600,V

In addition, you can download the static data via WebUI, connect the WiFi of the X1
receiver and log in 192.168.10.12 (Username: admin, Passwords: admin) Go to Work
management >> File Download to download the static data.

Go to Work management >> File Download, select the corresponding record name,
file type and date to filter and download the static data.

After copy raw observation data to PC, you can convert the data from SingularXYZ
binary format (*.XYZ) to Rinex in SingularXYZ Converter software.
The following steps give an example of Rinex convert.

1. Start SingularXYZ Converter software;
2. Set the output path and select to import the binary file;
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- s

]

Filmblame Gize Tramsition rtate Werzion Dptians

Singelar®VT Coewewnion Tool

‘“l

3. After import the binary file, click set then input the marker name and choose
the measure type of antenna height, and the antenna type is automatically
identified as SITE 1 for X1 receiver;

MarkMName 136

MessagelD Amount
108 50 AntType  SITX1
107 12
Measure = Phase Center Height
109 10
Satellite | [v| GPS
12 252 :
BDS
106 20 ;
GLONASS
GALILEO

4. Click convert to start convert XYZ to Rinex, and the Rinex files will be
output to the output file path.
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Singular¥¥T Commerion Tool - =

CgwtFuts  [E- NG | @ H

FileMame Tire Tramsition state Wersion Options

e o @ e (N

(1) NOTE

Thee cutpict path of the sanvaralon saltwirs wnd the wiomns path of the fileq to be comensd
cah by cohtan English lettery snd sumberd
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This chapter introduces how to conduct RTK Survey with SingularPad Software.
SingularPad is professional Android-based surveying software developed by
SingularXYZ team. SingularPad is fully functional as a field surveying software,
equipped with complete work modes and necessary functions for surveyors.

SingularPad has been pre-installed on SingularXYZ data collector before shipping, and
you can use one month for free, if you want to download on your device, please
connect us.

Click Project Manager, click the New button in the lower corner if the screen and
input project name, set coordinates systems parameters and click OK to save the
project.

6 Project Manager

Progect Localization  Catbeate Point
[ Al
Coordinule Paints Code Librury
System Database Manages
Export data Software About Software
Settings
- Devicr Surawy Tools
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% Project Details % Craate Project

Bk Infarnation
] Coosdirsie systema pernimsien Lzl

Propec PEih ik et e
Progect Hams N e
Opssics Singul YT
[Hgtancs Let i WEEES

Sernimapor axis-637_ 1/F A I5TIIRL]
Angle formad dd' s emes’
LatLon farmal ikl s s’ Mot Set
Dirfasil Ten Poem Mame Pl

LUTMA
(e Contral Maridian E123 0000
Diats Crmisd

L'NOTE

In Project Manager interface, you can click previous projects in the Project List to
remove or open it. If you have added one project, you can click the project name in
the main interface to check the current project details, including Project Name,
Project Path and Coordinate systems parameters. And you can edit it.

(— Project Manages

xX1

@
@
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If you can not find the datum you want in the list, follow instructions below to add
one: select ellipsoid para, projection para, datum para, and input horizon adjustment,
vertical adjustment and local offsets based on your request. Save and apply it.
Meanwhile you can share the coordinate system with your workmates.

The following steps give an example of how to find the predefined coordinate system
you need in SingularPad software.

Click the button located after Name in Coordinate System Parameters interface.

A a [
Coardinmle Syaiem

PRIl

Coormngbe System Type Ll S
CEHCEL000

BdrrhiTi i b @ 17208 PRI
Mane

LITH

Cemimml Rdorwl g E1 T OORE

Mane

In the Coordinate System Favorites interface, click the Template below to enter the
Predefined Projections interface.
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,& Predefined Projections

Couminy ]
Search

MNADEZ Alabarma (East)
GRS 1980 (-

Trangwsrde_Maicatsr 774 000 00000 E
NADE3/Alabarma (West)

GRS 1980 Li%s

Transserde_Marcamor 1723000 00000°E
NADBE Alaska (Zone 1)

GRS 1980 LiG&

Hotire_ Dblique_Mermator
MaDai/alaska (Zone Z)

GRS 1980 LG

Transyerse_Mercaior 278 N0 DO E
MADAZ/ Alaska (Zone F)

GRS 1980 LIS

=0 Ll E] Trangverse_Mercator 218 DIND0.00000°E

Click Country to select the country name or enter a keyword after Search to find it.

I

Conmlry AN Corumiry 1
Data All
| Cass
G ANGOLA WS, 1984 LA COUNTY ™
Tieaw WrE . 7373 +
ABGENTINA Tenrmiverse_Mscaior 2738 THLOG0TE
| Cass/North
GRS TRALLS | CossHorth EFpacid LA COUNTY ik
T WrE |  Lambert, Conformal Conic 35P
HAD AUSTHIA | CaaslSouth
A Coes G000 Eieanid LS8 COUNTY kil
He BIELGHMA |  Larnbert Condormal Conic 26P
| GOMZ000-CassingSaldner
G EOSNIA | Genpentric-Johor
Temw rE Eewrani 1984 RAAL AYEIA
HWW Camsing_Salanm
85 1980 U5, | GDM2000-Cagsink-Soldner
Traravense_Marcator 3140000 DO0MCE { Gencantric-Kadeh_peres
BIATEY Ak ST e AN Ewsraul 1984 MR WY SN

After finding the required coordinate system, click Apply to add it to coordinate
system parameters, click OK to apply it to the current project.
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iy ALGTHALLL Comardanats Sywtern Teps Lizcal fpomn

Gemich Iy Pasmal AGDEE-ADT,/ AL 1one 48 E1{ | © =

AT Lot 108 ayutralian National Spheroid
- gt Sarimujor Axiah 1/7HL25
T ket v {05 E

AGDBE-HOT/AMG zone 40 ET08-114
Auysbrpins Hatemal  ALISTHAL 16 Mane
Ve e e o 11 1" DINOL DOOOHT E

AGD&E-ACT/AME zone 50 E114-120

Austrmien Nasonal  ALIETRALIA UTM{Soiwrthem Hemisphera)
Tranawmre, Meeoator 1ITDO0O000E  cpiral Maridan s oo’

AGDGE-ACT AME zone 51 E120-126
A Metone  ALUSTHALLA
Timrs vt ne, Mermaior T2 D00 0000 E Halmseri

AGDEE-ACT/AMG zone 57 E126-132 &¥m) 179103 AaiE] 41246
Aymirniies Mawonal . AUSTRALLA A¥imp -1.21% AD(a} 0374

S e T
CACTHRE AT (ARBE oo ST BV I7.0 00

If you can't find what you need in Predefined Projections, you can click Add or
Import to create new coordinate system.

Epcrdnute Sywiem Tigs Ll Tymiem

AGDGE-ALT/AMG zone 48

Mame SGDHE AT A pose 43 ET1 E102-108

Austmiien MaSonsl . AUETHALL

U SEeailien Fars | DS DOO00OC0TE

fAasmnE

Ausirahan Mational Spherosd
Serramingor Aemod . 179035

Hone

UTM[Sauthem Hermisphare)
Central Wharidan ENNS IO
Hglmied

aNiml -TER TR Sl 02es
&¥iml £1.212 ABN) (k]
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Equipped with an NFC chip, users can easily connect the X1 receiver and the data
collector with just one touch, as shown in the figure below.

NFC Connection

After creating a new project, switch to Device interface, click Communication. You
can connect SingularPad with SingularXYZ X1 GNSS receivers.

Communcs o Fowet Base
.. |
St Rscord MEpeLDon COM Sefirgs
ACCuracy
Carice Devtim
Actvatem Irfurmation
Ty~
-
l e
= =
e B R Beveey Tooks

Select the corresponding parameters according to the following requirements

Device Type: GNSS
Device Manufacturer: SingularXYZ
Mode Type: RTK(X1)

Connection Type: Bluetooth

18
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'E Coammuinicafion

||'¢‘-ﬁ'l- ThTee
Il.rﬂ:l-h'hnllll-'l.'rlr

||'|'I\J-\.|:'T'.|-:

| Eomnection Tyos

1240056

WIS

Eraarknd

qrE )

[SET LS ]

Make sure device Bluetooth turned on, click below Currently Paired Device to find

SN number of your X1 receiver. Click Connect.

'{“ o Ca i

ommurecation

D Ty
Dt Marnlaiunes
Mkl -rl",lg

Cormection Type

213 4R00ED

L Device Type
Crwjuba X V] Dovice Manufactun
HIELR] Model Type
Bluebrinh Connecton Type
2124R0060
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After connecting X1 receiver, you can check the information of the receiver (like
firmware version) in Device Information.

Information

20240724

Device SN 2124R0060
Madel X1™o
Hardware Version 1.2
Cw\"\:nutno W ose Device Firmware 1.0.A207
Expiration Date 20240908
GNSS Model U980
GNSS SN
GNSS Flrmware R4.10Bulld11492
Static Record spection  COM Settings Radio Model HX-RD
Accuracy
Radio Version C035.02.00
Battery Power 50%
Battery Temperature 26°
Device Device Device
Settings Activation information X1Pro
Ri&6 7T mm H48.8 mm
HL119.2 mm HLZ10.7 mm

Tip: If you are failed to connect with receiver through SingularPad, you can just follow
prompt info to go into the device Bluetooth setting interface to make sure Bluetooth paired
successfully. Sometimes you need forget the device Bluetooth, restart the receiver or
SingularPad Software and get pair again.

If you've purchased 2 units of X1 GNSS receiver, please select one X1 as base and
the other as rover. During configuration, you need to connect your PDA device or
data collector to the base and rover respectively.

20
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When work as a Base station, SingularPad supports transmit the correction data in

Internal Radio mode and Device Internet mode.

: This mode uses internal radio to transmit the correction data from
Base to Rover. You need to set Base and Rover with same protocol and frequency.

Tip: X1-Series GNSS receiver has two radio versions, U and LU version. U version radio
supports many radio protocols whether base or rover, but data transmission distance can
only reach 3-5 kilometers under ideal environment; LU version radio only supports CSS radio
protocol when set as base, and also supports many radio protocols including CSS radio when
set as rover, but data transmission distance can reach 10-15 kilometers under ideal
environment. Please contact the sales to confirm which radio version to purchase.

TiP Where Lo Set Up the Base Station’?

The following steps give an example of internal radio transmission.

HUNE

1. Go to Device >> Base. Set Base ID and choose the Diff Mode firstly.

21
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- : [ Base 10 Oiff Format RTCM32 ]

Base Startup Mode Single Fomt
Communice Rover Base
bon
Disable
Inspection Device Statc and
§
accurecy Information collect pointy Oatalink -
+ Channel.§ Freguency 459 .05
Profocol TRIMTALK Power High
Com Settings Device More
Activation

(T R

BEagn 10

Diff kode HTCROLY

-

2. Click Base Startup Mode to select the base startup way.
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LiAran g STar TS

Bage 123 oMt Format TGk Bans B1123 oM Fenmeat ATSMET
['ﬁ:_sr S P Foan | BN ST Mde B Peil
Digable

HE P L

Fipsico® L1 aila]

i livg bWcads T HRIP
IF Earrv Pt Db

Bise Accaas Poi

T vl Glirt fass

Single Point: Start the base station at unknown coordinates.
Assigned Base Coordinates: Start the base station at known coordinates, and
you need to enter the latitude, longitude and the height.

Use Current Coordinates: Automatically start the base station at current
coordinates.

LI NOTE

3. Set Data Link as Internal Radio. Set parameter settings, Channel, Frequency,
Protocol, Baud Rate and Power.
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& Parameter Settings

Channel b
Frequency

Prosocaol THBJT AL
[sidd Has I
Pormner Hgh

Kore e Bise yiEtion mils pwee B S LD &

ROy K Sepioe §THE rpnge wel! be jedused

4. When start Base succeed, it will show as below in SingularPad.

: This mode uses 4G(internet data) to transmit the correction data
from Base to Rover. You need to insert a SIM card to Base, set the Base to log on

the server (with static IP address), and the Rover receives the correction data by
Ntrip protocol.

Tip: Compared to the X1 and X1 Pro, the X1 Lite receiver does not have a SIM card slot, which

means it does not support Device Internet mode. When inserting the SIM card, be careful not
to insert it upside down, otherwise the card slot may be damaged.

The following steps give an example of device internet transmission.
1. Insert a SIM card to the X1 receiver and then turn on the receiver.
2. Go to Device >> Base. Set Base ID and choose the Diff Mode firstly.
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x1

| Bassid 123
DY o [Lape Fa
Communica Rower Base
non PGS A"
Fpaction Device Static wd
Rocuracy irdormation  coliect points
!
Coen Sattings Device Mo
Activation

LT Beve Bavey Tools
3. Set Start up Mode. And choose Device Internet in Data Link.

-— - —
Base Setup Par — Baze Selup Para —
Base 10123 Ooff Mode SITOMA 2 Base 10123 Doff ModeATCMIZ -
Start Up Mode Sieghe Pee - Saari Lp Mode Sirghe Poist
Data mt - Dats ¥
Wm Irtermal Radio
Com Com
1P  Input Base Coordinates IF4, Device Intermet >
Pas Pasy . .
Use Current Coordinates : :nturrtal e
Basq _ntermet ]

Lot Have et Set Base
| gowe [ conecron | GBS | omee | coteton | 083

4. Parameter Settings. Choose NTRIP in Connect Mode. Input the server IP, Port,
Password in the CORS Settings. APN Settings (Access point number, acquire
from the mobile service provider). Input Name, User and Password.
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é Parameter Setiings

Connect Mode
- -—
=
IP 4710396218 X
Paort BOE0
Passward LN -~
- —
- —
Mame Igrse
User
Paggwarnd =

5. Set the Base access point in the end.

e Baze mode settings

L]

- —
Ease 100123 DlT Mode ATCMIZ
Start Up Mode Single Point
Dl Link Do Intaimat
Conmest Made:NTRIP
IP-47 103 96. 276 Cerver PortBOB0
Passeed e
Base access poind 183E000S

6. When start Base succeed, it will show as below in SingularPad.

Tip: X1 receiver does not support hot swap, please shut down the X1 receiver then insert the
SIM card. If you turn on the receiver and insert the SIM card, please reboot the receiver.
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When work as a Rover station, SingularPad supports receive the correction data in
Internal Radio mode, Device Internet mode and Phone Internet Mode.

: Select the same protocol and frequency with the Base receiver, and
then the receiver status will turn single to be fixed. The following steps show an
example of internal radio.

The following steps give an example of internal radio transmission.
1. Go to Device >> Rover. Set Data Link as Internal Radio.

e Hower mode Setiings

Dty Link Il Badis
Channel & Fresquency-460.05
Communice Bae Profocol: TRIMTALE  Bawd Rate- 9600
Hon
Base Coordinabes Changa Alpri [

Inspection Device Statc sl
sccuracy Information coOlect pointa
]
— g —
!
Com Settings Device More
Agtivation
1} ." ‘:. “-
Progmct Bwves Nwrawy Tooks

2. Parameter Settings. Set Channel, Frequency and Protocol same with the Base.
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Chamnal [}

Frequercy
Protocol THIMTALK
Eaud Rate Q600

3. Base Coordinates Change Alert: SingularPad will alert when you connect
with different base station. When the Base station is VRS, please don’t open
this.

€ Rover mode settings

Dita Link Irimia Aadis

Chanmel & Fiegquency 400 05
Pictocol TRIMTALE  Baisd Rate 9600

Bugs Coordifiates CRanis &ler II

4. Click Apply to start the Rover mode. When start Rover succeed, it will show
as below in SingularPad.
: Same with start Base station, you need to insert a SIM card to Rover,

28
X1-Series GNSS Receive User Manual V2.0



set the server IP and port, and receives the correction data by Ntrip protocol.
The following steps give an example of device internet transmission.
1. Go to Device >> Rover. Set Data Link as Device Internet.

X1

[iaka Lirds Clisicm Irdmrieed

Conmeci Mode-H TRIF
Communice Rover Base iPA7 1090 34 Server Port:B060

e UparSinguiarxy?  Pasaword:sesess
G
mauniPaini Ofoe
Inspection Device Statc sl
sccuracy Information  collect pointa :
Phore idsmel aoceds |., |
=l
! Bass Coordinates Change Aler (VS '|.:-"
pleage close) —
Com Settings Device More .
Activation Radin relsy -
Surewy Tooks Y

2. Parameter Settings. Choose NTRIP in Connect Mode. Input the server IP, Port,
User and Password in the CORS Settings. APN Settings. Input Name, User
and Password.

% Parameeter E:::-I,r_l":__'r_:.

Connect Mode
"=
-
P A7 10396218 X
Part B0
Passwaord LELER e
F—
L1}
Harna Jgrsen
User
Pasgsword =
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3. Click Get button on the right and “Get MountPoint succeeded” will be
displayed below. Then choose the mountpoint.

6 Rover mode settings

Data Link Oesres Irdemet

Connect Mode NTRIP
P47 10396274 Server Port B80S0
UserSinguiarXyYZ Pasaword seeees

[ o |

MourtPont

Phone imemel sccess )
Base Coordinutes Change Alert{vRS )
please close) '
Radio 1elay o

Gt MoumtPomt succeoded

4. Phone internet access: Rover station will access the mountpoint via phone
internet, you need to make sure controller have access to Internet. If don’t
open this, rover station will access the moutpoint via device internet.

% Rover mode settings

Dt Link Dwveicd reimed

Connect Made NTRIP
P2 1096206 Server PortBOm0
UserSinguiar XyT Paagword: e

Gl
MountPain i
Phoras inemat access '[_._ J
Baze Coordinates Changs &leri(VAS ®
please cloaa) —
Radic reday :,“.'i
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5. Base Coordinates Change Alert: SingularPad will alert when you connect with
different base station. When the Base station is VRS, please don’t open this.

'E Rover mode settings

Dt Link D Ireimed

Connect Made NTRIP
IP7 10 96206 Server Port B0
UserSinguiar XyT Pasgynrd: e

Gl
& G BT | i
Prions imemal gecess -

Enase Coormhinates Change Aleri(VES
please cloan)

Hadio reisy

6. Click Apply to start the Rover mode. When start Rover succeed, it will show
as below in SingularPad.

: This mode uses the phone internet to transmit the correction data
from Base to Rover. Please make sure the PDA device is in good network conditions,
such as 4G, WiFi or hot spot.

The following steps give an example of device internet transmission.
1. Go to Device >> Rover. Set Data Link as Phone Internet.
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'E' HOWET MD0e SETTings

! [raks Link Pore indmmed

Conmec Modo:N THIF
IPa T 90310 Server Port:B0E0
UnerSinguiariys Fasaword: "eeess

G

MourtPain

’ Sart

Ao connect 1o et i

2. Set Connect Mode, for X1 receiver supports NTRIP and TCP Client.

CORS Settings. Input the server IP, Port, User and Password in the CORS
Settings.

'e Paramseter :E::_-I_r_l":__'r_:.

Conmedt Mode MTRIF
—
L1}
IP 47.103.96.215 X
Paort BOED
Uger SingularXYT
Pasxsand LR
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iIMOTE

3. Click Get button on the right to get the mountpoint list and choose the
mountpoint.

é Rover mode settings

Doty Lk Prraisd Inaginet

Conrect Mode:NTRIP

IPa7 10096216 Server PortA0E0 1 ' NOTE
UserSinguiar XyT Pasaword:

MoumPaini fittes rowvaer. Mak:

h Hart

Ao ponreecT (o relwarh i

4. Click Start button on the right to receive data from Base station. Then you
can see the rover station is receiving data.
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6 Rover mode settings

& Rover mode settings

Data Link Phone irnemet Dt Link

Connect Mode NTRIP

IP 4710396216 Server Porp 8080
UserSingulse XYZ Padgword tevree

Conmest Mode NTRIP

IPA7 I 96206 Server PorcB0aD
RETTRSTHTHT " Paagwong; e

Gt
MountPaint Ofttce FAoundPodnt
P sun 12248 Il s
AUSD CONNSCT 10 NATWark {:- AURD CONMECT 10 MW ™

5. Auto connect to network: When this option is opened, SingularPad will

connect to network automatically so that user don’t need to click start to
connect network.

% Rover mode settings

Connect Mode:NTRIP

P87, 10386276 Sarnkr Port BUE

UgorSinguiarXy2  Passwong: st

MouriPain|

12278 Il s

auka connscl 1o reEtwaik

Base Coordinates CHonge Alerl VRS ®
plegas closs) '

6. Base Coordinates Change Alert: SingularPad will alert when you connect with

different base station. When the Base station is VRS, please don’t open this.
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'E" HOWET MD0e SETTings

Conmast Made NTRIP
IPA7. M3 96206 Serves PorcBiED
U Singuies XYE Paagwne )t

IAoUnNEPoint
12278 Il s
Sukn pOnNmct 1o retwar {__'_.

| Base Coprdinabes Change &lorifvAS [
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7. Click Apply to start the rover mode. After completing the configuration, please
check the RTK status in the top status bar. Once the status changes to "FIXED"
and the differential delay “age” is within the range of 1-2 seconds, you have
obtained reliable centimeter-level RTK positioning.

X1
Communico Rover Base
thon
Inspection Device Static ot
ACCUnCy nfonmation collect polms
Com Settegs Device Davice Semngs
Achvuton
Pecpect _ 4 lisewy Tocle
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This section describes the basic survey functions of SingularPad, including Point
Survey, Detail Survey, Control Point Survey, Point Stakeout, CAD Mapping and etc.

After completing your X1 RTK setup, check current RTK solution status at the top of
the SingularPad software.

FIXED H:0.011

D21

RTE solution status Description

E1 is receiving RTE corrections stably and
F‘ | :-'”_[' ShLaining al .-!-:I RTE sodutian with -.: milire
LEr=1engl acCL .|I’:\.
NG i ellit ng Rgaut
5”-] GLE aceiving RTK correction data. The accura
rGUnd meles |

DGNSS but it needs more time to calculate due to

EMVIRONMEenTal INfermerence or cormreciion Jdata

guality. The accuracy is around decimeter-leve

1 reCieives cormections from the base/LDRS
FLD'ﬂ'T it I M o obstrucions or magretic eddd

nermerence the signal reCeption I8 Not very

Srabie and Ne AcCUracy sub-mater level
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When connecting o a CoRS i

1 1 LAt ol Mensurmment work
af 1=2

pledse
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e NEm '.r:g the raaio: maelE TOr measunsEmant work |_'\;||.:.E|-:_i.:h SR thie
sge” is within the range of 2-5

& hegh “age will reaull in pood ERSUTEMENT painl SCCLfasy

Thare g HEMS and YRMS an the top of the interface, cfick it vou ca

Before RTK survey, please make sure that receiver is receiving the correction data

and get a fixed solution, age means the time since the last differential data was
received, please check if this number keeps growing.

x1

Communice Rover Base
bon

Inspection Device State and
pccuracy Information  collect poime

Com Settings Devicn Device Settings
Activation

Proect L0 Gurvey Tooks
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There are HRMS and VRMS on the top of the interface, click it you can check more
details.

X1 Bate  SATinfo  SATMap

Solubion Status  FIXED {eB-ri+Cazsca/es)

B J"OVSRSSNATN N TAZI0OAEIT, T

Communice Rover Base

Hon L TMTrI2anslE E &T50006.535
H 17.587  Eley 17.597
Soeed 0000 Hesding o0

Inspection Device State and
accuracy information  coliect points. DO 0800 HAMS s
HIE 0700 WAMS .02
WhOP 4700 AGE 1
Com Settings Device Device Settings  UTC wma 20731024 07 T8718.000

Activation

Ll tine 20FE-1 0-24 07 V& TA.000

@ Dligrtance o el J5.091m
Proyect Survey Tooks

The satellites number is on the top of the interface, click it you can check the
satellite map and information.

Communice Raver Base
oon el o
o® aine”
Ter' gy 16T
Inspection Device Static and ey
accuracy Informasion CORECT poims

Activation |
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In the Survey interface, click Point Survey and enter point name, code and antenna

«0 b 18 | | |
| |
o IRt R
Com Settings Devion Device Settings | | | | ‘
| AL AL
|
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height, then click to measure a point.

% FIXED

A1
W-14Z30338.178 H1 7 63T

EATE006. 273 Base diglance: 38985
¥
v -I L
1] 7§
Hame P17 = Code
Anfenna Hielght 1. B+ DGEm

Note:
Our software supports 4 antenna measuring types
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]
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Pole Height: Typically, select the Antenna Measuring Type as Pole Height and enter
the height of your centering pole.

39
X1-Series GNSS Receive User Manual V2.0



In the floating window of the survey interface, you can see the display information.
The default display information is NEH and Base distance, and click the floating

window you can set them as you need. You can also click—to enter the display
information settings interface and select the information you need to display.

Except default display information, SingularPad supports Longitude, Latitude and
Altitude etc.

& o e sl g | €& Settings
G -

RIET

T4 3587 /8 HET 7 6nd

Setlings Tool Bar
ELTE006 373 Bnse diglance 38 985
o Long Lt
Alirienle Ank H
Forscard azimuth Speed
; T Poing dist.
'
P digl Py Elevation il
(=] oF
POOR HOOF
YooP Inclinatan Ahgle
s Prajechon Anjjle
Hame P11 s, Code
Arienna Heigat 1.B+0.068m
e Click to select different map or do map calibration. SingularPad supports

Google Map (Standard Map/ Satellite Map), OpenStreetMap, and WMS Map.
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none

Google Map(Standard Map)

Google Map(Satellite Map)

1 OpenStreetMap

WMS Map Config

Map calibration

Name P11 * Code 333
Antanna Helght 1.6+0 068m

e Click to jump to map center

HET4Z 30347369 H17 677
£ 670 444 Base distancedd. 439

o

Mams P11 X Code
Antenna Height 1.8+0 06Em
e Click to show the all points on the interface
e Click to enter the point database and view the coordinates of the

measured points. You can add, recover, import, and export the data. After
selecting a point, you can check the details and take notes or photos.
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